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(57)Abstract: 

PURPOSE: To prevent shortage of sliding of an outer valve of a three- 
way solenoid valve and secure a flow passage area of lead-in passage as 
well as that of feed passage without enlarging dimensions. 
CONSTITUTION: Between feed passages 17 and 25 which are branched 
on the way of a lead-in passage 1 1 for leading high pressure fuel into a 
periphery of a needle 6 and feed the high pressure fuel to a control 
chamber 12 via a fuel passage 22a of an outer valve 22 sliding inside of a 
sliding hole, an annular passage 30 having a passage area larger than each 
of the feed passages 1 7 and 25 is provided and a mesh 29 is annularly 
arranged in this annular passage 30. With this constitution, even a fine 
foreign matter contained in the high pressure fuel can be seized by the 
mesh 29. Since passage areas of the lead-in passage 1 1 and the feed 
passages 17 and 25 are sufficiently secured, injection dripping of a fuel 
injection nozzle 2 at an injection finishing time and lowering of an injection 
rate can be prevented. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation* 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The needle which will open a nozzle if high-pressure fuel is discharged from the inside of control room. 
Introductory passage which always introduces high-pressure fuel into the circumference of this needle. The feeder 
current way which branches from this introductory passage and supplies high-pressure fuel into the aforementioned 
control room. The outflow way which discharges high-pressure fuel from the inside of the aforementioned control 
room. The sliding section which holds the bulb which changes the free passage state of the aforementioned control 
room, the free passage state of the aforementioned feeder current way and the aforementioned control room, and the 
aforementioned outflow way, and this bulb free [ sliding ]. It is the fiiel injection equipment equipped with the above, it 
is prepared in a part of aforementioned feeder current way so that the large annular passage of a flow passage area may 
surround the aforementioned control room from the other sections of the aforementioned feeder current way, and inside 
the aforementioned annular passage, it is characterized by being allotted so that the flow direction of the high-pressure 
fuel in the aforementioned annular passage and the filter member which catches the foreign matter in high-pressure 
fuel may cross at right angles. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention accumulates high-pressure fuel to a common rail, and relates to the fuel injection 
equipment of the common rail formula which carries out injection supply of this pressure-accumulating high-pressure 
fuel at an internal combustion engine. 
[0002] 

[Description of the Prior Art] Conventionally, high-pressure fuel is accumulated to a kind of surge tank called common 
rail, and the fuel injection equipment of the common rail formula which carries out injection supply of this pressure- 
accumulating high-pressure fuel at an internal combustion engine is proposed. The fuel injection equipment of this 
common rail formula consists of a fuel injection nozzle which injects high-pressure fuel, and a three-way-type solenoid 
valve which controls fuel injection timing and the injection quantity of this fuel injection nozzle. 
[0003] In order that a three- way-type solenoid valve may secure good sliding of a bulb, predetermined path clearance 
is formed between the periphery of a bulb, and the inner circumference of the sliding section of a valve body. 
However, since high-pressure fiiel is always full in the feeder current way 101 of a three- way-type solenoid valve as 
shown in drawing 8 , the path clearance 104 between the periphery of the outer bulb 102 and the inner circumference 
of the sliding section 103 will be expanded to a wedge shape by operation of the high-pressure fuel. And if the foreign 
matter contained in high-pressure fuel accumulates in the path clearance 104, the outer bulb 102 will be caught in the 
inner circumference of the sliding section 103, and will generate the shortage of sliding. Here, if it stops moving with 
the outer bulb 102 descending, the state where it filled up with high-pressure fuel in control room 105 will be 
continued, and the thing a needle (not shown) stops opening (injecting [ of a fuel injection nozzle / no ]) will be 
expected. Moreover, if it stops moving with the outer bulb 102 going up, the state where high-pressure fuel was 
discharged from control room 105 will be continued, and the thing a needle stops closing (continuation injection of a 
fuel injection nozzle) will be expected. 

[0004] Then, as a foreign matter invasion preventive measure from the feeder current way 200 of a between [ the 
periphery of the outer bulb 201, and the inner circumference of the sliding section 202 ], as shown in drawing 9 , as 
shown in drawing 10 As shown in the technique of inserting the bar filter 204 into an inlet pipe 203, and drawing 11 
The technique of inserting in the mesh filter 208 between the outlet of an inlet pipe 203 and the entrance of the 
introductory passage 207 which introduces high-pressure fuel into the circumference of the needle 206 (refer to 
drawing 9 ) formed in the nozzle holder 205 can be considered. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the technique of drawing 10 , there was a problem that a 
limitation was in prehension of a minute foreign matter, by expansion of the path clearance of the inner circumference 
of an inlet pipe 203 and the periphery of the bar filter 204 by operation of high-pressure fuel. Then, although it is 
possible to make small path clearance of the inner circumference of an inlet pipe 203, and the periphery of the bar filter 
204, the fuel quantity which passes an inlet pipe 203 turns into consumption of the method solenoid valve 210 (refer to 
drawing 9 ) of injection-quantity+3 injected from a fuel injection nozzle 209 (refer to drawing 9 ). For this reason, in 
order to secure the flow passage area of the introductory passage 207, the overall length of an inlet pipe 203 and the bar 
filter 204 became long, and there was a problem of enlarging. 

[0006] Moreover, in order to reduce the path clearance of the filter section in the technique of drawing 1 1 in order to 
secure a large flow rate, or to catch a minute foreign matter, when the specification of the fine-mesh filter 208 of an 
eye thought, and the filter section needed to be enlarged and it did in this way in order to secure the flow passage area 
of the introductory passage 207, there was a problem of it becoming impossible to equip a nozzle holder 205 with the 
mesh filter 208. 
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[0007] this invention aims at offer of a fuel injection equipment which can secure the flow passage area of introductory 
passage, and the flow passage area of a feeder current way, without being able to prevent the shortage of sliding of a 
bulb and enlarging. 
[0008] 

[Means for Solving the Problem] The needle to which this invention will open a nozzle if high-pressure fuel is 
discharged from the inside of control room, The introductory passage which always introduces high-pressure fuel into 
the circumference of this needle, and the feeder current way which branches from this introductory passage and 
supplies high-pressure fuel into the aforementioned control room, The bulb which changes the free passage state of the 
outflow way which discharges high-pressure fuel from the inside of the aforementioned control room, and the 
aforementioned control room, the free passage state of the aforementioned feeder current way and the aforementioned 
control room and the aforementioned outflow way, In the fuel injection equipment equipped with the sliding section 
which holds this bulb free [ sliding ] on a part of aforementioned feeder current way It was prepared so that the annular 
passage where a flow passage area is larger than the other sections of the aforementioned feeder current way might 
surround the aforementioned control room, and the technical means allotted so that the flow direction of the high- 
pressure fuel in the aforementioned annular passage and the filter member which catches the foreign matter in high- 
pressure fuel may cross at right angles was adopted as the interior of the aforementioned annular passage. 
[0009] 

[Function] High-pressure fuel is supplied between the inner circumference of the sliding section, and the periphery of a 
bulb through the feeder current way where high-pressure fuel was always introduced into the circumference of a needle 
through introductory passage, and this invention branched from the introductory passage. In addition, a minute foreign 
matter is caught by the filter member in the annular passage formed in a part of feeder current way of the operation of 
high-pressure fuel although the path clearance between the inner circumference of the sliding section and the periphery 
of a bulb spread in the wedge shape. By this, since the shortage of sliding of a bulb can be prevented, the operation 
with an exact bulb is performed. That is, when a bulb makes control room and an outflow way open for free passage, 
high-pressure fuel is discharged from the inside of control room, and since a needle opens a nozzle and injects high- 
pressure fuel, it can prevent no injecting. Moreover, since high-pressure fuel is supplied in control room, a needle 
closes a nozzle and injection of high-pressure fuel is completed when a bulb makes control room and a feeder current 
way open for free passage, continuation injection can be prevented, and the feeder current way which supplies high- 
pressure fuel to control room — since the latus annular passage of a flow passage area is prepared from the other 
sections in part, the flow passage area of a feeder current way secures enough, without enlarging a filter member - 
having — the injection at the time of an injection end ~ who can be prevented Moreover, since the filter member is 
prepared in the feeder current way which branched from the introductory passage where high-pressure fuel is 
introduced into the circumference of a needle, without enlarging a filter member, the flow passage area of introductory 
passage is secured enough, and can prevent decline in an injection rate. 
[0010] 
[Example] 

[Composition of an example] Next, the fuel injection equipment of this invention is explained based on one example 
shown in drawing 1 or drawing 7 . Drawing 1 and drawing 2 are drawings having shown the fuel injection equipment 
of a common rail formula. The fuel injection equipment 1 of a common rail formula is attached in each cylinder of a 
diesel power plant (not shown), and is connected to the introductory pipe (not shown) which branched from the 
common surge tank (not shown). Moreover, the high-pressure fuel pumped up from the surge tank by the fuel pump 
(not shown) with which the rotation drive of the fuel injection equipment 1 of a common rail formula is carried out by 
the diesel power plant is always supplied from the introductory pipe. The fuel injection equipment 1 of such a common 
rail formula consists of mesh filters 4 arranged between the three-way-type solenoid valve 3 which controls fuel 
injection timing and the injection quantity of the fuel injection nozzle 2 which carries out injection supply of the fuel, 
and this fuel injection nozzle 2 to an internal combustion engine, and a fuel injection nozzle 2 and the three-way-type 
solenoid valve 3. 

[001 1] The fuel injection nozzle 2 consists of the nozzle body 5, a needle 6, a piston 7, and nozzle-holder 8 grade. The 
nozzle body 5 is a product made from low carbon alloy steel (for example, SCN415), it holds a needle 6 free [ sliding ] 
by inner circumference, stands in a row in the nozzle (not shown) which injects high-pressure fuel, and this nozzle, and 
has the sheet section (not shown) in which a needle 6 sits down. When a piston 7 moves to the three-way-type 
solenoid-valve 3 side, the illustration upper-limit section is connected with a piston 7 in d rawin g 1 , it separates from 
the sheet section of the nozzle body 5, and injection of fuel is started, when a piston 7 returns to the original position, a 
needle 6 sits down in the sheet section of the nozzle body 5, and injection of fiiel ends it. 
[0012] Nozzle holders 8 are the products (for example, S45C etc.) made from high-carbon steel, and it has the 
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introductory passage 11, control room 12, the shaft-orientations hole 13, the one-way orifice 14, and coil spring 15 
grade. The branching passage 16 which branched from this introductory passage 11 to the illustration down side carries 
out opening of the introductory passage 1 1 in respect of the nozzle body 5 side edge of a nozzle holder 8, and the 
feeder current way 1 7 which branched to the illustration up side is carrying out opening in respect of the upper limit of 
a nozzle holder 8 from the introductory passage 11. Moreover, the introductory passage 1 1 is passage which opens 
******** (not shown) and the introductory pipe in the interior of the three- way-type solenoid valve 3, or the nozzle 
body 5 for free passage through fuel passage 1 8a in an inlet pipe 18. Moreover, the branching passage 16 is passage 
which always leads high-pressure fuel to******** around a needle 6. The feeder current way 17 is passage which 
always leads high-pressure fuel to the interior of the three- way-type solenoid valve 3. 

[0013] If high-pressure fuel is introduced into the interior, an internal pressure will serve as high pressure, and if high- 
pressure fuel is discharged from the interior, as for control room 12, an internal pressure will serve as low voltage. 
Control room 12 is formed in the three- way-type solenoid-valve 3 side-edge section, and the shaft-orientations hole 13 
dedicates the back end section of a piston 7. The one-way orifice 14 is allotted possible [ movement into control room 
12 ], and restricts only eccrisis of the high-pressure fuel from control room 12. Moreover, it is inserted in color 19a for 
connecting the mesh filter 4 between a nozzle holder 8 and the three- way-type solenoid valve 3 as shown in the 
periphery of the upper-limit section of a nozzle holder 8 also at drawing 2 . In addition, retaining nut 19b for fixing the 
three- way-type solenoid valve 3 and a nozzle holder 8 is inserted in the periphery of color 19a. 
[0014] In addition, as shown in drawin g 2 , the seal section 20 connected fluid-tight is formed in the soffit side of the 
mesh filter 4 in the upper-limit side of a nozzle holder 8. After this seal section 20 performs carburization hardening or 
induction hardening to the front face of a workpiece-ed, flat finish of it is carried out and it is formed, and it prevents 
high-pressure fuel leaking from between the upper-limit side of a nozzle holder 8, and the soffit sides of the mesh filter 
4. 

[001 5] The three- way-type solenoid valve 3 consists of an inner valve 2 1 , an outer bulb 22, a valve body 23, coil 23a, 
etc. an inner valve 21 is allotted to the inner circumference of the outer bulb 22 free [ sliding ] — having — the outer 
bulb 22 -- sliding of a valve body 23 - it is allotted free [ sliding in a hole 24 ] Moreover, in the outer bulb 22, fuel 
passage 22a to which high-pressure fuel flows is formed. A valve body 23 is the sliding section of this invention, is a 
product made from low carbon alloy steel (for example, SCN415), and possesses the feeder current way 25 to which 
high-pressure fuel is supplied from the feeder current way 17 of a nozzle holder 8, and the outflow way 26 which is 
open for free passage on the low voltage line (not shown) which returns fuel in a surge tank, the feeder current way 25 
- a soffit side - opening — carrying out - sliding - it is the passage which supplies high-pressure fuel into control 
room 12 through a hole 24 and the mesh filter 4 the outflow way 26 - drawin g 1 — setting - an illustration right-hand 
side end face - opening - carrying out - the high-pressure fuel in control room 12 - the mesh filter 4 and sliding - it 
is the passage discharged through a hole 24 

[0016] In addition, as shown in drawin g 2 , the seal section 27 connected fluid-tight is formed in the upper-limit side of 
the mesh filter 4 in the soffit side of a valve body 23. After this seal section 27 performs carburization hardening or 
induction hardening to the front face of a workpiece-ed, flat finish of it is carried out and it is formed, and it prevents 
high-pressure fuel leaking from between the soffit side of a valve body 23, and the upper-limit sides of the mesh filter 
4. 

[001 7] the mesh filter 4 was shown in drawing 3 or drawing 5 ~ as - an annulus ring board — it consists of a member 
28 and mesh 29 grade, and is fixed by binding color 19a tight on the periphery of a nozzle holder 8 and a valve body 
23 in the state where it put between the upper-limit side of a nozzle holder 8, and the soffit side of a valve body 23 an 
annulus ring board ~ the annular passage 30 which a member 28 is a product made from low carbon alloy steel (for 
example, SCN415), and opens the feeder current way 17 of a nozzle holder 8, and the feeder current way 25 of a valve 
body 23 for free passage, and sliding - the free passage way 3 1 which opens a hole 24 and control room 12 for free 
passage is provided The annular passage 30 is formed in the periphery of the free passage way 31 in a circle, and it is 
prepared so that a flow passage area may be extended from the feeder current ways 1 7 and 25. The nozzle-holder 8 (it 
sets to drawing 1 and is illustration lower part) side-edge side of this annular passage 30 is divided by two or more 
pillar sections 33 (refer to drawing 5 ). Moreover, corresponding to this annular passage 30, the circular sulcus 37 is 
formed also in the nozzle holder 8. This circular sulcus 37 is open for free passage with the feeder current way 17. 
[001 8] a mesh 29 - the filter of this invention - it is a member and about 10-micrometer mesh-like metal material is 
formed in a circle this mesh 29 - the stage 32 of the annular passage 30, and a ring - the state where it was put 
between members 34 — an annulus ring board - it is attached in the member 28 the ring - a member 34 is attached by 
pressing fit etc. in the annular passage 30 

[0019] In addition, the seal section 35 connected fluid-tight is formed in the upper-limit side of a nozzle holder 8 in the 
soffit side of the annulus ring Itabe material 28. In the upper-limit side of the annulus ring Itabe material 28, the seal 
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section 36 connected fluid-tight is formed in the soffit side of the three-way-type solenoid valve 3. the high-pressure 
fuel which flat finish of them is carried out and they are formed after these seal sections 35 and 36 perform 
carburization hardening to the front face of a workpiece-ed 5 and is supplied in the feeder current way 25 from the 
feeder current way 1 7, and sliding - the high-pressure fuel by which feeding and discarding are carried out between a 
hole 24 and control room 12 — the soffit side of the three- way-type solenoid valve 3, and an annulus ring board — it 
prevents leaking from between the upper-limit sides of a member 28 

[0020] [Operation of an example] An operation of the fuel injection equipment 1 of this common rail formula is 
explained based on drawing 1 or dr awing 7 . Drawing 6 is the timing diagram which showed the amount of lifts of a 
needle 6 here, and drawing 7 is the timing diagram which showed the injection rate of a fuel injection nozzle 2. When 
coil 23 a of the three-way-type solenoid valve 3 is turned off Since an inner valve 2 1 is located up and the outer bulb 22 
is located caudad, the high-pressure fuel which flowed in the nozzle holder 8 from fuel passage 18a in an inlet pipe 18 
It fills up in control room 1 2 through the free passage way 3 1 in the fuel passage 22a-> annulus ring Itabe material 28 
in the annular passage 30 -> feeder current way 25 -> outer bulb 22 in the introductory passage 1 1 -> feeder current 
way 17 -> annulus ring Itabe material 28, and the internal pressure of control room 12 serves as high pressure. For this 
reason, according to the energization force of a coil spring 1 5, the one-way orifice 14 sits down, and a piston 7 drives a 
needle 6 to an initial valve position. Therefore, as shown in a of drawing 6 , when a needle 6 sits down in the sheet 
section of the nozzle body 5, as shown in a of drawing 7 , injection of the fuel from the nozzle of the nozzle body 5 is 
not made. 

[0021] if coil 23a of the three-way-type solenoid valve 3 is turned on, in order that [ and ] both the inner valve 21 and 
the outer bulb 22 may move up -- the high-pressure fuel in control room 12 — an annulus ring board — free passage 
way 31 -> sliding in a member 28 — a hole it is discharged through 24 -> outflow way 26, and the internal pressure 
of control room 12 serves as low voltage For this reason, since it goes up while a piston 7 slides on the inside of the 
shaft-orientations hole 13, as shown in b of drawing 6 , a needle 6 separates from the sheet section of the nozzle body 
5. Therefore, as the high-pressure fuel with which it fills up from fuel passage 18a in an inlet pipe 18 in ******** [ n 
the introductory passage 1 1 -> branching passage 16 -> nozzle body 5 was shown in b of drawing 7 , injection of the 
fuel from the nozzle of the nozzle body 5 to each cylinder in a diesel power plant is started. 

[0022] Furthermore, if coil 23a of the three-way-type solenoid valve 3 is turned off, in order that an inner valve 21 may 
be located up and the outer bulb 22 may move caudad as mentioned above, the high-pressure fuel which flowed from 
fuel passage 18a in an inlet pipe 18 — an introductory passage 1 1 -> feeder current way 17 -> annulus ring board — fuel 
passage 22a in the annular passage 30 -> feeder current way 25 -> outer bulb 22 in a member 28 - passing — an 
annulus ring board — it is introduced in the free passage way 3 1 in a member 28 Therefore, the inside of the free 
passage way 3 1 serves as high pressure, high-pressure fuel is introduced by this pressure in control room 12, and the 
inside of control room 12 serves as high pressure at a stretch. For this reason, when it depresses at a stretch, sliding a 
piston 7 on the inside of the shaft-orientations hole 13 with this pressure as shown in c of drawing 6 and a needle 6 sits 
down in the sheet section of the nozzle body 5, as shown in c of d rawing 7 , a good injection piece is made. 
[0023] Here, high-pressure fuel is always supplied to the path clearance by which the three-way-type solenoid valve 3 
of this example is formed between the periphery of the outer bulb 22, and the inner circumference of a valve body 23. 
For this reason, by operation of high-pressure fUel, the path clearance between the periphery of the outer bulb 22 and 
the inner circumference of a valve body 23 may deform the inner circle wall of a valve body 23 outside, and may 
spread in a wedge shape. On the other hand, into high-pressure fuel, when poured in into a fuel tank (not shown), 
minute foreign matters, such as a metal, are mixed by foreign matters, such as dust mixed at the time of refining of 
fuel, peeling of the metallic film by a common rail being exposed to high-pressure fuel, peeling's of the screw-thread 
burr prepared in fuel piping, such as a common rail, etc. For this reason, the minute foreign matter contained in the 
high-pressure fuel which flowed in the feeder current way 17 from the introductory passage 1 1 is caught by the mesh 
29 allotted in a circle in the annular passage 30, when it flowed in the annular passage 30 of the mesh filter 4 and high- 
pressure fuel spreads throughout annular passage 30. 

[0024] And since high-pressure fuel is collected again and goes to the path clearance between the periphery of the 
outer bulb 22, and the inner circumference of a valve body 23 through the feeder current way 25 after it passes through 
the mesh 29 whole surface, the flow passage area of the feeder current ways 17 and 25 is secured enough, and 
sufficient quantity of high-pressure fUel is supplied. Moreover, since even a minute foreign matter is caught by the 
mesh 29 in the annular passage 30, it is lost that a foreign matter accumulates in the path clearance which spread in the 
wedge shape. Since it can prevent that the outer bulb 22 is caught in the inner circumference of a valve body 23, and 
stops sliding by this, the outer bulb 22 moves according to ON of coil 23 a, and OFF. 

[0025] In [Effect of Example(s)], therefore this example, since the shortage of sliding of the outer bulb 22 can be 
prevented, high-pressure fiiel is discharged from the inside of control room 12 and a needle 6 opens a nozzle when coil 
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23 a is turned on, it can prevent no injecting [ of a fuel injection nozzle 2 ]. Moreover, since high-pressure fuel is 
supplied in control room 12 and a needle 6 closes a nozzle at a stretch when coil 23 a is turned off, continuation 
injection of a fuel injection nozzle 2 can be prevented. Moreover, since the flow passage area of the introductory 
passage 1 1 and the feeder current ways 17 and 25 can be secured enough, without enlarging the mesh filter 4 of mesh 
29 grade, a fuel injection equipment 1 is not enlarged. Moreover, it can prevent that the injection end of a fuel injection 
nozzle 2 flags according to the supply delay of the high-pressure fuel supplied into control room 12 which passes the 
three-way-type solenoid valve 3, and depresses a piston 7, or the pressure in the nozzle body 5 declines by the short 
supply of the high-pressure fuel into ******** 0 f (refer to the drawing 6 dashed line) and the nozzle body 5, and an 
injection rate falls (refer to drawing 7 dashed line). 

[0026] [Modification] Although the mesh filter 4 was put between the upper-limit side of a nozzle holder 8, and the 
soffit side of a valve body 23 and the annular passage 30 and a mesh 29 were formed in the middle of the feeder 
current ways 17 and 25 in this example, annular passage is formed in a nozzle holder 8 or a valve body 23 in one, and 
you may make it put in a filter member in the annular passage. 
[0027] 

[Effect of the Invention] Since this invention can catch even the minute foreign matter contained in high-pressure fuel 
by the filter member, it can prevent that a foreign matter accumulates on the path clearance of the inner circumference 
of the sliding section, and the periphery of a bulb. Consequently, since the shortage of sliding of a bulb can be 
prevented, no injecting or continuation injection of high-pressure fuel can be prevented, since [ moreover, / of the 
feeder current way which supplies high-pressure fuel to control room ] the latus annular passage of a flow passage area 
is prepared from the other sections in part and the flow passage area of a feeder current way can be secured enough, 
without enlarging a filter member ~ the injection at the time of an injection end — who can be prevented Furthermore, 
since the filter member is prepared in the feeder current way which branched from the introductory passage where 
high-pressure fuel is introduced into the circumference of a needle and the flow passage area of introductory passage 
can be secured enough, without enlarging a filter member, decline in an injection rate can be prevented. 
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0 8 £&&&t?^&7&t#;L 6*1-5. 
[0 0 0 5] 

2 0 3©I^StA'-7-f^2 0 4©^Si©^ l J77 

ommtfi$>-otc. fCT, -f>l/7hA-f7'2 0 3(D(*l 
JltA— 7^J^2 0 4©^tffl^ UT^>^$r/jNS 
<t-£ 6*1-5 -f>l/yh/H^2 0 3^ 

iIi®T-5$5$f*«. iMSt;X^2 0 9 (l3 9#Sg) 
^e»"«Wr«.'it#*»+H^«^#2 1 0 (0 9 #10 © 
ifiiai.. Z\<Dtzt&. 3IAcftS&2 0 7©«tg&®fS£r 
5S«-r-2>*:ae>lr-r hA-f:/2 0 3t3<fcJ/;\'-7^ 

>U£r 2 0 4cD£ft**g<ftD. ±%UfrrZiz^?fflm& 
3bitz« 

[0006] sfc. lai iv>^miz£i\,*xiz. *«t«£ 

ffiL'hmW&MfeT&fciit) g ©SB^U;* y 7W 2 
0 8 (Df±m<D^^.fzm^Z. 1^A^SS2 0 7©»ftg§®« 

^CDi^fdf-gxh. /7->i7^M20 8^7X^* 

;i/^2 o 5\zmmx'^u<u^ii^vmm^$>-Dfz. 

[0 0 0 7] ;N*^^OjfKj^S^KltTr#, 
[0 0 0 8] 

n- K;KD^Hfc^(Cigi±^*^A-rs^A?jStgS<i:. 
d©^ASSt?&<t«9»te$n. mIBS$!lW^I*I^JEMl6)-^ 

vmxz>n)vy-}z. z.<Dwx&mm&mz&mTz>m 
wi^^m^tzmn^mmmiz^x. mz&&ffi.'&<D 



(3) ftfflW- 6-1 7 3 8 1 0 



■5 fcBSnTV»«SE**a:*«ffl Ufc. 
[0 0 0 9] 

T®R|g&©l^£A^X©^<i©F.S3©^ 'J77>X 

ctitcJ;oTv /\vuX©li»;FJ££:lS^f3©T. AVUX 
&<«»8ra©»»wi*#+#w«stt. <s»iS$7i$© 

* AT Ad£S§ «fc «3 #K Lfc{jy&8ft8S(c 7 w 
£^ttTH-S©T?, 7w;U^SP*r&^:S!{b-rSil 

[0 0 10] 

n^E>p— ^©^-ntst^s U4. — t?;ux 

[0 0 11] tlM#7X;i/2H 7XMf-f 5. X 

- n*)U 6 . ex h > 7 & j; / x^*;^ 8 e>fll/£ 

S CM 4 15) mX\ (*gJS-e— — H;U6Srfflil)Sfe{C« 
»U Wffl!Bf4£i!Mrt-*«M«L (H*-frT> . *5<£tf 



3 ®nz&8rrz> z. £ ic«fc o t y X;i^5V 5 © ->- 

h«i 0«nT«»oiftS**«BM6*n, t'X h > 7 tfiyt 
©fiitlSCtt.koTyXMT-f 5©->- 

[0 0 12] /XJU*;uy8t4. (0UA«S4 

5 cm §rc=. ^ASftss 1 1 . fflwm. 1 2 . w^ft 1 

3. 7>fi-ft'J7^^14 > 3-fMX'J>yi 5 
^£WT-5. ^AbSSSI ltt, C©#A*iitggl UDH 
^TffliItC»(KUfc^(KBit8Sl 6*VXM^8©;X 
jM*5r-f 5 ««n-CM a U «A%» 1U0 H*-h« 
tea* Lfc#«&aM& 1 7 tfV Xl\sib)V& 8 © Ji^STSS 
PLTV»*. 3£AiiitS&l Hi. H*«&#3©ft 

tH>l/y h/1-fXl 8(*g©j!R**«Eg&l 8 a^ll 
affi-T-SfiitSST*^. #l£»?tS& 1 6 14. KJP 

«J&8BS17»4. =5Er*«#3©|*3*KWJEJ!l8»*«K 

[0013] mm 2t4. rt«tc»ffl!R»*ts»Aan 
n-gxtrtgBffi^^ismt^s. wcs-fax? 1 3 «. 

3 «flKRiC(Mtt£ 1 2 Hfifm.fi n. tx h > 7 ©& 

^ac^^je)^. 7>!7i-r*U7-fx 1 4«, mv^i 

2l*IfC^S;pItg»C@2$n. Mfttl 2t&^©S5JE«S!^© 
tvmizte. S2(cfe^b7£«tpir. /XMM8iH 

jsmmft 3 i©Mc^ ->a7-fW 4 *«srrsfc!& 

<Dt>?— 1 9 aCiR«>-&*5£ttTU5. ^t*3. 1 
9a©^lCl4. H*fl#3. ;XW^8£IS 
-r-5fc«?)©U^— h 1 9 b*«fR«&^*5StlT 

[0014] ^*3. yx^3h;^8©±«BEfcJ4. 02 
bit <t 5 ^r>a7-(M4 ©T^i®tr mmm 

izmmt^>—)im2 o^M^fttus. ;:©->— ;u 
hp 2 0(4. ^snx D c a©^®ca^An*^(4ii5^^ 
AtisiisufcajcvHttiWsn-cjKrijan. MEin 

*V X;U*JPy 8 © JiSSEi: ^ >y -> a. 7^J^4 ©T«^ 

[0 0 15] H^m^#3l4. -f>±A*Jl/X2 1. T 1 ^ 
^/N*;PX2 2, /WUX^^-C 2 3*3^^3^ )V 2 3af 
^€)«^$tlT^«. 7 >1-/W72 lf4. T09K)V 
X2 2©^3H(Cjl»jeffifCi2$n. 7 r >iS'A;UX2 2 
tt. /^PXtP^W 2 3©}Si<l?L2 4ftCj|ftSftl:ES 

^tn-5^»ftK2 2 a*«Sntl^'. Wftf?* 
2 3f4. *5SW©JB»«5Tf*t>T. (MA. 

«scm4 1 5) m~c\ sxfr-fcfrifscDm&ffis&i 7 
pazm&*m-?&K.7-i> (s^-s-r) tc*3i-r?)»ai 

«(S2 6*R«LT^*. #y&iiftg§ 2 5 *4. T^ffiT-gl 



(4) 



6 - 1 7 3 8 1 0 



»*M«au 2rt^«*&^*8Btre**. s^m«ts§2 6 

[0 0 16] /W:7#tV 2 3(OT«®^tt. 0 

[0 0 17]/ r >a7>fW4H H3^l/H5C 

5*-f 2 3<0T*ffitOBB»C**ii/u««»-l?*^-- 1 9 
^W«^t(UoTi^$nTl^o H3Sffi8MJ2 8 

J*, f&mm^m (^«scm4 15) mv % sxk 

2 5t*iia-r-5iii«*»3 o, ^^k^ 4£sa 
»*i 2 t€ras*r^*agS3 i^nt^ 0 
«»30tt, »ass3 i©*mfcniiittK»jEfisn, « 
*s»gg§i 7, 2 5 &vffii&mf£%:mfz>j:'5izmi*>n 

TlriSo £<Z>^RSSg&3 0CD/X;k*;^8 (BllCiS 
^T@^T*) fliNKl a»<Ott«3 3 (B5#fl8) 

IT, /X^*;^8fct>mttjB3 7^tj-^nTV^ 

[0 0 18] ^7^2 9(1 *f^©:7>f;i^S«re 
£>oT, 1 0 MmggOiS^M^RIttCMb 
fz*><DT*$>Z> 0 ^yya29lt StKffifcBS 3 0 <Z>& 

3 2 fcu >^sm*3 4 ton^SE^iisnfcttttTniii 

8rt»C«0Wte»nT^S. J E-0 , J>^gB«"3 
[0 0 19] «t«, H»K»#2 8©T«Bi:it /X 

)i*)v? 8 ©±*ffiic««wi;:»arr * s/— 3 5 a« 

3 <DT*B(c««f «Hc«arr * 3 6 
$mi/^o cn6o->— ;ugg3 5, 3 6d. MJnxp^ 

Sft» M«8l 7<fcO«»8BS2 5ftf:MSn5« 
EE«S», ^cfctfjf IftTL 2 4 <h?6flfP^ 1 2 <h<0fHTl&#S 

[0020] i^m&KDYEm^ ^(Dn^yu—frj&com 
nmmms 1 ©ftus £0 i &n i izm-j^mwr 

A^*-hT% H7»i*R»«»yX^2(Oi«l****U 
mAft-ht^^ =^tI#3W>fJl,2 3a 



il, 7v*jw72 2*n c *fcHft«"r*fc«>, -oi^ 

y h/H^l 8rt<D«»«ttl 8 a cfcO yXJUafc^S 
rtiratAU/tKffijKfttt, ^AStSSl 1 1 7 

— naisa«2 8rt<Dg«sia&3 o 2 5— t 

0&W72 2fa<DBMffi&2 2 a— nj8SMtt2 8ft 

1 2<Dft&f£ll&mmtitSiZ>. ZL<Dfr#>. a-r;uxyu 

7<Da\Z*kLrc£olZ. yXJWf^f 5G>i*»?L*>S© 

[0 0 2 1] ^l/T, =#tt«#3a>r3<;i/2 3 a*^ 
>£n&<h. -<>tA^2 l*J:tf 7^/^/2 2 

tc us \z&mt £ *t # > Hmi 2rta)»fl£«s»*« 
H»t«aw 2 8 ^sass 3 i —mm^L 2 4 ->gf mstss 

2 6^IoT»ai$n, 2<DrtaPffi***«IEi: 

d If A h>7#t«b&AtfCl 3ft£S»U 

fcrt*6Ji#rr B6cob^^L^iJ:3(c. — - K 

-f >l/y h/H^l 8ft<7)M^«tS&l 8 ackD^A»?tg& 

[0 0 2 2] ^btC. £M^3^3^^2 3a^t 
^$n^<h. ltt»C!)J;5fc, >f>tA^2 1^±Sl: 
ffi«U 2ifiTJ5\Z&WttZ>rzVb. 
l^y h/H^l 8ft<7)^SEg§l 8 actOSKAbfcfiS/E 

*k»h* *a«»i i-*««&«ebi 7-*nai«a5«2 8 

rta)Hltt8fEtt3 O^0tf&«H»2 5-T^7^/^^^2 2^g 
<0«8S8it88 2 2 a£HoTF38ttgSB$t2 8F*g<D»ilg§3 
lrtfc^A^n^o ckoT, »@8S3 lft^S5JE<h^ 
0> ^©BE*^ctD«M«iai 2rt»C*Sffi*»*«*AS 

<7)c (C^LfcJ:3(C, d^/±^tCJ;D b°X h>7 ^tt^ 
^1 3ftfcffl»S«&;WS— »K» LTtfT, 

[0 0 2 3] Z.(DmM&\(D=Jjmffi;# 3 T 

^^k;^2 2©5WBt/t;p^-7 s ^ 2 3cort/i<hcDPp1 
^ u 7 ^ > x KKBE«tt**#ic#*&2 nx 
z.o)rz&. &femn<DVEm\z&~ixTV&n)vy 

2 2<D9\*mtn)V7# : Tj 2 3<Dftm£<Dm<DPVT7 
>A«, ;^^f^ 2 3©WHg*WW^LT« 



(5) 6- 1 7 3 8 1 0 



^©^/hg^JgA^tlTU-S. ZWtcisb. igAtftg&l 
l£K>mi&ffi&l 7 ftlZi&AVfcmi±M®WZ'£$.nZ> 

wbmmt. /7-/a7-fW4 <Dmwffi& 3 o mzffi. 
mm&& 3 o puznmmzmisntz* v 2 9 \z ±0 

[0 0 2 4] iHSffij^tt. ^yya2 9£S5£ 

mm^tzmz. mmm&<E>nxmi&ffi.&2 s^s^tt 
o^/n*^^2 2ffl«-it/wy#f^ 2 3<D(^rat©r B T 

C0^'JT^>XtC(P]*-''5©-C> {&£SSg&17. 2 5CO0tt 
S§®«rt*+#5Sfil£*U +#&»©iiffi^£W{**SSn 
•So Sitf«t8§3 0p}<DJ.y>'x.2 9lr<toT^/h 

g^$*-t>}i}g$n.£>©T?. ^t'ffi^-3fci7UT^> 

2tf/Vl'7#7 : '< 2 3©rtJl^§lo^ 

2t^U^)V2 3 a©:*>\ ^-ylZI^U-V^mt^. 
[0 0 2 5] Lfed^T, £©*JS0iJ 

Ttt. 79^A*;^2 2©S«lTS^E*±T-^S©^ 

n-r;u2 3a^*>imi;, iSiE^^«»^i 2 

«WyX;i^2©*|i!SM$|^it-r-5C:i^T:#-5. 
3-fjl,2 3aSt7b&^f;tt 1 ig/B^^WP^ 1 

2f*3fc#t^$nr^- F;P6#«#t?L&— mzmuzzi 

•5>» Sit. *y ->3L 2 9^IO^-y->3.7-f )V&4$:J:m 

itrz>z\iitsi<mAffit&i 1. #u»«fsi7. 2 5®s 

>7£i¥W-5. 9(11*1 2 rt^«»an*!S5fflK»0 

m&$m»m) . /xjwt-^ 5 ©£***?§ of*^©;^ 

fig) . 

[0 0 2 6] C£&0>l] **i£«»J-Ctt. /r>a7^t 
^4$r7X;i'*;U^'8©J:S®<t/N*^X#5 :: ^ 2 3©T 

38®£©p B itr tts&isssi 7, 2 5<d&<p\z 
s^rvvyx^j 2 z\zmvim&$:-wm\zMfc\-<. * 

^o 

[0 0 2 7] 



I&-T Wtcffl* J; 0 atE&®f»©j£^8l#cS5t 

<«*&»K©a[BSiB**-HWi«-r*^i:*--C**& 

#&*fflfl:-r 4 iift< * Asitg&©S?tSSm*S£+#«« 
[0M©fB»&l&g>!] 

[01] *58tH©— *Jfi«Kffl^»fc*«iJl»««©** 

[02] 01 owmmtt&mmzMt*** utcmmm-v 
[03] ®i<Dm&mtt&w<DBmftMto*7F;\stz.±m 

0T?&£. 

[04] 01©MWS»^S©RS«g|5«*^Lfe»fiS 

0-T&5. 

[0 5] 01©j^**igSfgB©RS«&#£*LfcTffi 

[0 6] *36W©-*tt«fcffl 

[0 7] *^W©-*iS^tcffl^fc«5ipf«S*S«©'«W 

[0 8 ] fiE*0*WR»*««!) = ^r««**^ Lfe»r® 
0T&-5. 

[09] «E*®«S!pf«WSS©±^jt*^Ufc»fiS0 
[010] fl^ottfMUtSaO'f >l^y b^-f^Wc 
[011] ffefeflDjK^ijt^BO'f >Uy h/N°<X©ai 

-So 

[ff»M)W!] 

1 KFMIHiHi 

2 fgmmtttsxju 
3 

4 /7->a7^ Jl/^ 

6 k;u 

1 1 3f AlStSS 

1 2 SS^I* 

1 7 #t^oftg§ 

2 2 

2 3 fW7# ; r<t (JWiftSB) 

2 5 ©t^oSSS 

2 6 #ffloitgS 
2 8 

2 9 ;*•>-> 3. (7 4)l5>%m) 

3 0 Mt»csStgS 



